This paper aims to observe the basal brain region activity in patients with postherpetic neuralgia using functional magnetic resonance imaging (FMRI) and amplitude of low frequency fluctuation (ALFF). The best way is practice the FMRI scans on patients with postherpetic neuralgia and sex-and age-matched healthy people. Under the control of impacts from age, sex and average education years, we make an associated analysis on the threshold of herpes zoster pain of every voxel against the clinical course and visual analogue scale of every subject using multiple regression. The findings show that, as compared to the healthy volunteers, patients have some brain regions where scale relevant values increase such as posterior lobe of right cerebellum, dorsolateral prefrontal lobe, right parietal lobe, and right gyrus lingualis. It is concluded that the cerebral regions that involve in the emotional alertness behavior and attention play an important role in the occurrence and maintenance of chronic pain of postherpetic neuralgia. Spinal dorsal horn neurons continuously transmit pain signals into the central nervous system, which can lead to mutation in the basal brain activities of patients.
Introduction
Postherpetic neuralgia is a type of chronic neuropathic pain syndrome which presents the persistent spontaneous pain, light tenderness, and paresthesia in the affected area after healing of the herpes zoster skin lesions and lasts for more than 3 months. As the most common chronic complication of herpes zoster, it has been reported to be 2% ~ 35% cases with PHN (Ploghaus et al., 1999) . In the wake of an aging population, advanced age as one of the risk factors that induce PHN will lead 20.6% patients aged 50 or above to progression from the acute phase of herpes zoster to postherpetic neuralgia, and this percentage tends to increase with ages, so that this will not only seriously worsen people's quality of life, but also impose a huge medical burden to the patients. For this purpose, therapeutic regimen against this mechanism is of high important in academic circles (Zang et al., 2007) .
Postherpetic neuralgia is a complex neuropathic pain caused by persistent injury to the peripheral nerves in Herpes zoster section. The postherpetic neuralgia may generate from a dual mechanism of peripheral nerves and central nervous system (Zang et al., 2004) . Nerve injury induces neurochemical, physiological, and anatomical mutations in primary afferent neurons, and also receives inflammatory stimuli to produce ectopic impulses that cause peripheral sensitization; the tail part of the C fiber severely degenerates, and the central end of the A fiber sprouts and comes in contact with the receptors previously dominated by the C fibers, causing allodynia.
Simultaneously, the damaged axons release excitatory amino acids and neuropeptides, which changes the structures of the presynaptic and postsynaptic membrane receptors and ion channels, so that the algesia relevant neurons on spinal cord and above overexcite, further leading to central sensitization (Tracey et al., 2007) . By far, there are relatively few studies on brain PHN since most linger on the spinal cord, and the specific molecular and biochemical mechanisms have not yet been completely inclusive.
Modern studies have discovered that a complete algesia signal includes two components, i.e. a sensory discrimination that reflects noxious stimulus parameters (nature, location, intensity), and a sentiment motivation that responds to an emotional effect and produces escape behavior. Accordingly, there are two parallel uploaded pathways in the brain, i.e. the lateral and medial algesia systems (Habas et al., 2009) . A pathway transmitted by the deep wide-dynamic range neurons in the spinal dorsal horn and projected to the somatosensory cortex via the lateral thalamus nucleus may transmit the nociceptive stimulus sensory information, called the lateral algesia system; the pathway transmitted by algesia specificity neurons in superficial laminae of spinal dorsal horn and projected to anterior cingulate gyrus and lobus insularis via midline thalamic nuclei and intralaminar nuclear group may transmit emotional components with nociceptive stimulus, called the medial algesia system (Valet et al., 2004) . However in recent years, studies on transcutaneous electrical nerve stimulus and acupuncture analgesia have suggested that the transmission of sensory discrimination components of pain not only includes the lateral algesia system but also involves medial algesia system, prefrontal lobe cortex, motor relevant cortex, and extensive subcortical structures. As above, this requires that we further study the central mechanism of chronic neuropathic pain (Buchanan et al., 2005) . In recent years, MRI technology has been widely used in the survey of brain function activities in disease states depending on its non-traumatic and accurate localization of brain functional regions. For the purpose, this paper focuses on the mutations of brain function activity in patients with postherpetic neuralgia using functional MRI, with the related values obtained by low-frequency amplitude analysis, and changes in the central nervous system in these patients, as well as mutations in brain activity in patients with the acute and chronic postherpetic neuralgia, in order to deepen the acquaintance with this disease, as the clues to clinical treatment. Methods 8 cases with PNH admitted to the neurosurgery section of our hospital are chosen, including 4 males and 4 females, aged 44-65 (60.00±7.01), with disease course of 6-19 months (10.75±5.52). Inclusion criteria: a. 30-65 years old; b. thoracodorsal posterior neuralgia, welldiagnosed, presence of vesicles in the acute phase, vesicle has comorbidities with pain site, persistent pain more than 6 months after the acute herpes zoster regressed, c. spontaneous persistence pain and visual analogue score (VAS) reaches more than 5 points; d. no obvious abnormality signal is found on skull MRI; e. no history of infection, cardiopulmonary dysfunction or other neurological dysfunction; f. no history of mental illness, anxiety, depression and other associated symptoms are excluded with the selfrating depression scale (SDS) and self-rating anxiety scales (SAS). Some healthy volunteers with matched age, gender, and educational years have been recruited, and the study has been approved by relevant authorities. All patients have also signed the Informed Consent Form before the experiment.
Before the resting state scan, the patients are required taking the original therapeutic drugs for more than 24 hours. At the time of examination, the subject should be ordered to be resting supine, close their eyes and breathe freely. The foam headrests make their head immobile and minimize active and passive motion of head and other parts (Bowsher et al., 1997) . It is also required that subjects should not to perform any thinking movement, scan after being familiar with the environment. Conclusions PHN is a kind of chronic neuropathic pain, but so far, its exact mechanism has not yet fully identified. The pathophysiological mechanism may include the following three dimensions: a. in term of anatomy, the primary afferent nerves that are unimpaired but actually excitability increases are persistently introduced to cause central sensitization manifested by allodynia with only slight sensory deprivation. b. deprivation of sensation to nociceptive receptors. The central ends of the fibers germinate and come in contact with receptors previously dominated by C fibers, which leads to hyperalgesia and allodynia; c. loss of thick and thin fibers makes spinal dorsal horn neurons non-afferent generate spontaneous movement. There is appearance of persistent pain in the regions where sensation is apparently deprived, but no allodynia. These different mechanisms may coexist in one patient. Spinal dorsal horn neurons persistently transmit pain signals to the central nervous system, which can lead to mutations in the basal activities of the brain. Up to now, there is relatively few studies on the brain activity mutation in patients with PHN. ALFF observe the amplitude of the BOLD signal relative to the baseline change in brain function activity, thus reflecting the level of spontaneous activity of the various regions in the brain in resting state from an energy perspective. The study results show that compared with healthy volunteers, the patients' cerebral regions where ALFF values associated with the intensity and time of chronic pain mainly include the posterior cerebellum and frontal lobe middle and inferior gyrus in the dorsolateral region of the prefrontal lobe, while the brain regions where ALFF values decrease are mainly the lingual gyrus, middle temporal gyrus, and anterior cerebellar, posterior cingulated gyrus, inferior parietal lobe, anterior central gyrus.
Results and discussion
Multiple imagology studies have proved that cerebellum may be activated during pain since it has a wide cortical connection. When pain develops, cerebellum does not seem to discriminate the pain, but may be an integration with escape response against injury, anticipation, mood and sensation and activity. Our study also shows that the ALFF values in lingual gyrus, middle temporal gyrus, anterior cerebellum, posterior cingulate gyrus, inferior parietal lobe, and central anterior gyrus of patients with PHN all decrease, while neuronal activity in these brain regions is weaker than normal activities in common people. It may be reflected that normal brain functions in these cerebral regions are suppressed or destroyed, which appears to be similar to our findings. An independent component analysis performs functional binding and comparison between 8 cases with diabetic neuropathic pain and healthy individuals. It is found that there are two networks in the cerebral cortex, one includes the lingual gyrus, the superior temporal gyrus, the suboccipital gyrus, the central anterior gyrus and posterior gyrus and other regions. In the healthy individuals, the functional connections of this network are positively correlated with pain, that is, their activity increases in the case of pain; whereas in patients with diabetic neuropathic pain, just the reverse, they are negatively correlated with pain. The connection functions of the network decrease. The ALFF values decrease in a wide site of the temporal lobe of patients with PHN, involving the middle and superior temporal gyrus and the parahippocampal gyrus. Some brain imagology studies have also revealed that chronic pain can cause temporal lobe activity abnormal. Our study also shows that multiple regions of the temporal lobe in patients with PHN are dysfunctional. It is suggested that the impact of cognitive function in some patients with PHN is subjected to wide dysfunctions in this cortex.
In the abnormal brain regions of patients with PHN, some are unilaterally abnormal, while some are bilateral abnormal. Pertinent literature on whether there is such a phenomenon in chronic neuropathic pain is still so far scarce. Our study partially coincides with the results of our predecessors, but there are some differences required to be further studies. At present, the pain is divided into the lateral and medial pain systems. In the lateral pain system, the posterior horn neurons are projected to tectum and insula lobe after they reach lateral thalamus nuclei relay via tractus spinothalamicus; while for medial pain system, the posterior horn neurons reach nuclei intralaminares thalami and medial nucleus relay via tractus spinothalamicus, and are further projected to the amygdala, hippocampus and hypothalamus. The cerebral regions in patients with PHN that involve in the pain emotion, alertness behavior, attention and other functions are intensified, including DLPFC and posterior cerebellum, etc. These cerebral regions coparticipate in the persistent pain of patients with PHN.
